Summary. The diagnostic accuracy of clinical examination for internal derangement of the knee were evaluated by arthroscopy in 195 patients (200 knees). Radiographs were available and 50 patients had magnetic resonance imaging. The clinical diagnosis was correct in 104 knees (52%), incomplete in 70 (35%) and incorrect in 26 (13%). When there was a single abnormality the diagnosis was correct in 70%, but when more than 3 lesions were discovered the figure was 28%. All individual lesions were diagnosed correctly in more than 90%. The lesions most difficult to diagnose were chondral fractures, partial tears of the anterior cruciate ligament and loose bodies. Knees with acute lesions and those with a single diagnosis were significantly easier to diagnose (p 50.01). Age, sex, MRI and the surgeon were not significant. 
Introduction
The clinical diagnosis of meniscal and anterior cruciate injuries has been the subject of many reports [1, 3, 4, 5, 11, 12, 13, 18, 23, 28, 30] . Although arthrography and arthroscopy have made it possible to initiate prompt treatment, there are still difficulties in detecting tears of the lateral meniscus [1, 4, 5] and the posterior horn of the medial meniscus [9, 15] .
Noyes et al. reported correct preoperative diagnosis of tears of the anterior cruciate ligament (ACL) in 38% of 85 patients [23] , but Torg et al. diagnosed 95% correctly using the Lachman test in 250 cases [30] . Reports are rare concerning multiple lesions in the same knee. DeHaven and Collins made the correct clinical diagnosis in a prospective series in 72% [5] .
Additional radiographic studies are now available to improve diagnostic accuracy. Arthrography, CT and MRI are able to define some intra-articular lesions precisely, but they can be invasive or involve radiation and are expensive. Instrumented ligament testing devices have further increased accuracy in ACL injuries. Nevertheless, arthroscopy has proved the best method.
The purpose of this study is to determine the accuracy of clinical examination in diagnosing intra-articular injuries of the knee and to compare this with the findings at arthroscopy.
Patients and methods
A prospective study of knee injuries was undertaken from January to the end of December, 1994, when 213 arthroscopies were performed. A diagnostic data proforma was completed for each knee before the procedure and afterwards the details of the intra-articular injury were recorded. Patients who had previous operations on their knee were excluded. Thirteen knees were also excluded because the documentation was incomplete. The remaining 200 knees in 195 patients, 5 having arthroscopies on both knees, formed the study group. There were 122 men and 73 women with an average age of 36 years (range 11 to 70 years). Sixty-five had acute injuries, occurring less than 6 weeks previously, and 135 were chronic injuries.
Every patient was examined by one surgeon (YSY). Evaluation included the history, physical examination and standard radiographs. MRI was carried out in 50 knees.
After the one year period, each patient was assessed to decide whether the preoperative diagnosis was correct, incomplete or incorrect. The diagnosis was correct when it was confirmed precisely by the arthroscopic findings. An incomplete diagnosis was where the preoperative diagnosis was confirmed as correct, but additional significant lesions were found at arthroscopy. An incorrect diagnosis was when the lesion diagnosed before operation was not found at arthroscopy.
Each lesion was analysed to determine the specificity, sensitivity and accuracy of the diagnosis. We used the following definitions to calculate the percentages of patients with or without each lesion. A true positive is when a medial meniscal tear is suspected and then confirmed at arthroscopy. A true negative is when examination has not indicated a tear and none is found at arthroscopy. A false positive is when a tear is suspected, but not found. A false negative is when a tear is not suspected, but one is found.
The sensitivity of a diagnostic test reflects the ability of the test to diagnose correctly a lesion which is present (true positive):
Sensitivity true positive true positive false negative Â100
The greater the sensitivity of the test, the more likely it will detect the lesion. Specificity reflects the ability of the test to determine correctly that a lesion is not present (true negative): Specificity true negative true negative false negative Â100
The greater the specificity, the more likely it is that patients who do not have the lesion will be excluded by the test. Accuracy is defined as the ability to detect correctly all cases who do have a particular lesion (true positive) and those who do not (true negative) in a set population: Accuracy true positive true negative total knees Â100
Results
In the 200 knees, the diagnosis was correct in 104 (52%), incomplete in 70 (35%) and incorrect in 26 (13%). At arthroscopy, 343 lesions (from 1 to 6 per knee) were recorded ( Fig. 1) . When only one lesion was found, the correct diagnosis had been made in 70%. The percentage of correct diagnoses decreased as the number of lesions increased (Table 1) . When 3 or more lesions were discovered, the correct diagnosis was made in only 28%. Table 2 shows the specificity, sensitivity and accuracy of diagnosis for the various lesions. A preoperative diagnosis of a medial meniscal tear was made in 91 knees and 84 were confirmed at arthroscopy (true positive). Thirteen knees had a tear of the medial meniscus at arthroscopy which had not been suspected clinically (false negative). Therefore, there were 96 true negatives and 7 false positives. Using this data, the sensitivity of diagnosing a medial meniscus tear was 87%, the specificity 93% and the overall accuracy was 90%. Tears of the ACL were suspected preoperatively in 42 knees and confirmed in 38. There were, however, 50 ACL injuries; 12 were not suspected. This demonstrated diagnostic sensitivity of 76%, specificity of 97% and accuracy of 92%. Of the patients who had an ACL injury not suspected preoperatively, 8 out of 12 (67%) had partial tears. Using a paired chi-square test, a statistically significant association was found between partial tears and undiagnosed ACL injury (p 50.01).
Osteochondral and chondral fractures were diagnosed in 13 knees and confirmed in 10; previously unsuspected large chondral loose bodies were found in 5 knees. The sensitivity was 67%, the specificity 98% and the accuracy 96%.
A chondral fracture was defined as a full thickness cleft in the articular surface associated with chondromalacia and was diagnosed in 7 knees, being confirmed in 5. The sensitivity was 14%, the specificity 99% and the accuracy 83%.
Multiple lesions were diagnosed both before and after operation (Table 3 ) and the sensitivity for this group was 80%, the specificity 100% and the accuracy 98%. A statistically significant correlation (p 50.01) was made between the preoperative diagnoses and the ability to make the correct diagnosis so that as the number of preoperative diagnoses increases, the ability to diagnose all lesions correctly decreases. The only other variable that was statistically significant was that chronic injuries were more likely to be misdiagnosed than acute injuries (p 50.01).
There was no correlation between the examiner's ability to make a correct diagnosis and age, sex or the presence of additional diagnostic studies.
Discussion
Multiple lesions following injury commonly occur [5, 23] , but the problem of diagnosing them, apart from meniscal and ACL tears, has not been widely reported. Our results show that when multiple lesions are present, the ability to diagnose all of them correctly is extremely low (28%). DeHaven and Collins reported 100 patients and found that the clinical diagnosis was correct in 72%, incomplete in 10% and incorrect in 18% [5] . In our series, the correct diagnosis was made in 52%, an incomplete diagnosis in 35% and was incorrect in 13%. When a single lesion was present, the correct diagnosis was made in 70% and the percentage of incorrect diagnoses diminish as the numbers of 225 Yeo-Sung Yoon: Arthroscopy of the knee lesions increased (Table 1) . There was an average of 2 diagnoses per knee, which may explain the high percentage (35%) of incomplete diagnoses. In our series the diagnosis was partly correct in 87%, compared with 82% reported by DeHaven and Collins [5] . Although symptoms and signs of meniscal tears and osteoarthritis can mimic other disorders, nonmeniscal injuries are the most difficult to diagnose. The absence of nerve fibres in articular cartilage is the reason why chondral fractures were most often mistaken for meniscal tears. Chondral fractures were the most commonly missed lesions (84%), and the others were fibrosis of the fat pad in 50%, an ACL tear in 50% and loose bodies in 33%. The loose bodies which were missed clinically were all cartilaginous and large; small fragments floating in the joint were not considered significant and were not included. Osteochondral loose bodies are easily diagnosed by radiographs; cartilaginous bodies are more difficult and as these 2 types were not separated, we assume that the low sensitivity was due to the cartilaginous variety. Others have also found tears of the lateral meniscus more difficult to diagnose [1, 4, 5] .
ACL tears are also a problem to diagnose [23, 24] . In our study, if only the patients who were expected to have tears before operation were evaluated, 90% were diagnosed correctly. It is, however, important that the whole group of 200 knees is considered, when it will be found that 12 ACL tears were not diagnosed preoperatively, and it is only when such numbers are reviewed that the true sensitivity (76%), specificity (97%) and accuracy (92%) can be determined. We consequently believe that our study gives an accurate assessment of the problem.
Many abnormal plica were diagnosed, and our numbers do not reflect the recorded incidence [8, 25, 26 ], but we consider that they are accurate and this structure contributes more often to anterior knee pain than is generally recognised.
MRI has been reported as increasing the accuracy of diagnosis of meniscal and cruciate lesions [6, 27] , but we have not found it helpful with other intraarticular lesions. In the 50 knees in our series where it was used the correct diagnosis was made in 54%, an incomplete diagnosis in 36% and incorrect in 10%. These numbers are close to those achieved by clinical examination (52%, 35% and 13%). MRI was not accurate for diagnosing chondral fractures, cartilaginous loose bodies and the abnormal plica, so we do not recommend it in all patients undergoing arthroscopy. It may be helpful for meniscal and ACL lesions, but it does not replace clinical examination and some lesions may be missed by it.
Our study does not consider patients who improved and who were not arthroscoped. Hede et al. reported that 14 out of 36 patients with suspected meniscal lesions later refused operation because of partial or complete resolution of their symptoms; of the 22 who were operated on, only 10 had meniscal lesions and 2 had healed lesions [10] . Noble and Erat reported that 20% of their 250 patients who were waiting for a meniscectomy did not need the operation, and of those that were operated on only 73% had significant meniscal abnormalities [20] . We do not advise arthroscopy in all acute injuries, unlike others [29] .
The results of our study were both enlightening and disappointing. Although osteoarthritis and meniscal tears were diagnosed easily, other lesions proved an educated guess. Th accuracy of diagnosing all lesions was in the 90th percentile, but the sensitivity was considerably less. Consequently, the most important point is the ability to interpret all the information available at arthroscopy which must be thorough and the findings must be compared with those of physical examination, so that surgeons can improve their clinical skill.
